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Description 



Field of the Invention 

This invention relates to automatic power transmi- 
sions providing a plurality of gear reduction ratios, 
such as automatic mechanical transmissions (I.e. 
"AMTs"), and, to control systems and methods 
therefor. In particular, the present invention re- 
lates to control systems and methods for automatic 
mechanical transmission systems wherein gear se- 
lection and shift decisions are made and/or execut- 
ed based upon measured and/or calculated parame- 
ters such as engagement condition of the transmis- 
sion, vehicle or transmission output shaft speed, 
transmission input shaft speed, engine speed, throt- 
tle position, rate of change of throttle position, rate 
of change of vehicle and/or engine speed and the 
like. More particularly, the present invention re- 
lates to a method for controlling an AMT system uti- 
lizing sensors for providing input signals indicative 
of the presence or absence of a transmission gear 
neutral condition, engine, transmission input shaft 
and transmission output shaft rotational speeds, 
etc. including sensing of a faulty signal from the 
gear neutral sensors and modifying the system op- 
eration logic in tolerance of such fault. 

Description of the Prior Art 

The use of automatic and/or semiautomatic trans- 
missions of both the automatic mechanical type uti- 
lizing positive clutches and of the planetary gear 
type utilizing frictional dutches is well known in the 
prior art as are control systems therefor. Electron- 
ic control systems utilizing discrete logic circuits 
and/or software controlled microprocessors for au- 
tomatic transmissions wherein gear selection and 
shift decisions are made based upon certain meas- 
ured and/or calculated parameters such as the 
presence or absence of a transmission gear neutral 
condition, vehicle speed (or transmission output 
shaft speed), transmission input shaft speed, en- 
gine speed, rate of change of vehicle speed, rate 
of change of engine speed, throttle position, rate of 
change of throttle position, full depression of the 
throttle (i.e. "kickdown"), actuation of the braking 
mechanism, currently engaged gear ratio, and the 
like are known in the prior art Examples of such au- 
tomatic/semiautomatic transmission control systems 
for vehicles may be seen by reference to U.S. Pat 
Nos. 4 361 060; 4 551 802; 4 527 447; 4 425 620; 
4463 427; 4 081 065; 4 073 203; 4 253 348; 
4 038 889; 4 226 295; 3 776 048; 4 208 929; 
4 039 061 ; 3 974 720; 3 478 851 and 3 942 393. 

While the above referenced automatic/semi- 
automatic transmission control systems, and similar 
systems, are effective to control an automatic 
transmission by selecting and/or engaging a desired 
gear ratio which will tend to optimize the fuel econo- 
my and/or performance of the vehicle in view of the 
sensed parameters and then commanding a shift in- 
to the selected gear ratio, such control systems 
were not totally acceptable as the predetermined 



programs utilized did not include logic routines, or 
methods, to recognize and identify a fault in the in- 
put signals from the gear neutral condition sensors 
and/or could not modify the predetermined program 

5 to provide a tolerance to such -a sensed fault EP-A 
134 646 attempts to deal with this problem, but the 
present invention is based on a desirability to more 
readily detect a faulty neutral sensor signal. This 
- prior art discloses the pre-characterizing portion 

10 of claim 1. 

Summary of the Invention 

In accordance with embodiments of claim 1 , the 
15 present invention, the drawbacks of the prior art 
have been overcome or minimized by providing a 
control system, preferably an electronic control 
system, and control method, for automat- 
ic/semiautomatic mechanical transmission systems 
20 wherein gear selection and shift decisions are made 
and/or executed based upon measured and/or cal- 
culated parameters including at least input signals 
indicative of the presence or absence of a gear 
neutral condition, transmission input shaft speed 
25 and transmission output shaft speed. Other in- 
puts/parameters, such as signals indicative of 
throttle position and/or rate of change of throttle 
position, condition of the master clutch, currently 
engaged gear ratio, operation of the vehicle 
30 brakes, and the like are also utilized to make deci- 
sions for control of the AMT system. 

The predetermined logic rules or programs by 
which the various Input signals are processed in- 
clude a method for detecting a fault in the input sig- 
35 nais from the gear neutral sensors and a method for 
modifying the predetermined logic in response to a 
sensed fault to provide an acceptable, if less than 
optimal, set of logic rules for continuing operation 
of the AMT system until such time as the fault ceas- 
40 es or is corrected. 

A gear neutral condition sensor input signal is 
considered to be faulty if the value thereof is not, 
within acceptable tolerance limits, indicative of the 
true engaged or disengaged condition of the trans- 
45 mission or transmission section monitored thereby. 

The above is accomplished by establishing a set 
of relationships between the engaged condition in- 
put signals, the transmission input shaft speed sig- 
nal and the transmission output shaft speed signal 
50 which, under defined conditions, must be true. If, 
under the defined conditions, these relationships 
are not true, a fault in the input signals from one or 
more of the sensors exists, and various relation- 
ships are evaluated to identify the one or more 
55 faulty sensors. If the gear neutral sensor is in 
fault the logic routines are modified to allow a con- 
tinued system operation, in tolerance of such a 
sensed fault until such time as the fault disappears 
(i.e. self-corrects) and/or is corrected. 
60 Utilizing an alternate control method or algorithm 
structured specifically to a sensed non-standard 
condition, such as a sensed faulty input signal, in 
place of the control algorithm utilized in the absence 
of such non-standard conditions is, for purposes 
65 of describing this invention, referred to a modifica- 
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tion to the control algorithm or program by which the 
input signals are processed for issuing the com- 
mand output signals by which the AMT is controlled. 

Accordingly, it is an object of the present inven- 
tion to provide a new and improved control method 5 
for automatic mechanical transmission systems 
which involves improved sensing and identifying a 
fault in the gear neutral sensors and modifying the 
logic routines or algorithms by which the system is 
operated in tolerance of improved sensing of such 10 
faults. 

This and other objects and advantages of the 
present invention will become apparent from a read- 
ing of the description of the preferred embodiment 
taken in connection with the attached drawings. 15 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of the compo- 
nents and interconnections of the automatic me- 20 
chanlcal transmission control system of the present 
invention. 

FIG. 2 is a partial sectional view of a transmis- 
sion operator including a gear neutral sensor 
switch. , 25 

FIGS. 3A-3C are symbolic illustrations, In the 
form of a flow chart, illustrating the preferred man- 
ner of practicing the method of the present inven- 



DESCRIPTION OF THE P RFFFRRED EMBODI- 
MENT 

FIG. I schematically illustrates an automatic me- 
chanical transmission system 10 including an auto- 35 
matic multi-speed compound change gear transmis- 
sion 12 driven by a throttle controlled engine 14, 
such as a well known diesel engine, through a mas- 
ter clutch 16. An engine brake, such as an exhaust 
brake 17 for retarding the rotational speed of engine 40 
14 and/or an input shaft brake 18 which is effective 
to apply a retarding force to the input shaft upon 
disengagement of master clutch 16 may be provided 
as is known in the prior art The output of automatic 
transmsision 12 is output shaft 20 which is adopted 45 
for driving connection to an appropriate vehicle 
component such as the differential of a drive axle, a 
transfer case or the like as is well known in the prior 
art 

The above mentioned power train components are 50 
acted upon and monitored by several devices, each 
of which will be discussed in greater detail below. 
These devices include a throttle position or throttle 
opening monitor assembly 22 which senses the posi- 
tion of the operator controlled vehicle throttle or 55 
other fuel throttling device 24, a fuel control device 
26 for controlling the amount of fuel to be supplied 
to engine 14, an engine speed sensor 28 which sens- 
es the rotational speed of the engine, a clutch oper- 
ator 30 which engages and disengages dutch 16 and 60 
which also supplies information as to the status of 
the clutch, an input brake operator 31, a transmis- 
sion input shaft speed sensor 32, a transmission op- 
erator 34 which is effective to shift the transmis- 
sion 12 into a selected gear ratio and to provide a 65 



signal indicative of the gear neutral condition 
and/or currently engaged ratio, and a transmission 
output shaft speed sensor 36. A vehicle brake mon- 
itor 38 senses actuation of vehicle brake pedal 40. 

A transmission operator for an AMT system in- 
cluding a gear neutral switch may be seen by refer- 
ence to U.S. Patent No. 4 445 3g3. The above men- 
tioned devices supply information to and/or accept 
commands from a central processing unit or control . 
42. The central processing unit 42 may include ana- 
logue and/or digital electronic calculation and logic 
circuitry, the specific configuration and struture of 
which forms no part of the present invention. The 
central processing unit 42 also receives informa- 
tion from a shift control assembly 44 by which the 
vehicle operator may select a reverse (R), neutral 
(N), or forward drive (D) mode of operation of the 
vehicle. An electrical power source (not shown) 
and/or source of pressurized fluid (not shown) pro- 
vides electrical and/or pneumatic power to the vari- 
ous sensing, operating and/or processing units. A 
fault indicator or alarm 46 may display the identity 
of a specific fault or simply signal the existence of 
an unidentified fault Drive train components and 
controls therefor of the type described above are 
known in the prior art and may be appreciated in 
greater detail by reference to above mentioned 
U.S. Pats. Nos. 4 445 393; 4 361 060; 3 776 048; 
4 038 889 and 4 226 295. 

Sensors 22, 28, 32, 36, 38 and 44 may be of any 
known type or construction for generating analogue 
or digital signals proportional to the parameter moni- 
tored thereby. Similarly, operators 17, 18, 26, 30 and 
34 may be of any known electrical, pneumatic or 
electropneumatic type for executing operations in 
response to command signals from processing unit 
42- and/or for providing input signals thereto. Fuel 
control 26 will normally supply fuel to engine 14 in ac- 
cordance with the operator's setting of throttle 24 
but may supply a lesser (fuel dip) or greater (fuel 
boast) amount of fuel in accordance with commands 
from control unit 42. 

A portion of a typical transmission operator 34 
may, for purposes of example only, be seen by ref- 
erence to FIG. 2. Briefly, a shift fork 50 is carried 
by a shift rail 56 for axial movement therewith. A 
pair of opposed fluid actuated pistons, 58 and 60, 
are slidably and sealingly received in selectively 
pressurized cylinders, 62 and 64, respectively. A 
rod member 66 is axially movable with shift rod 56 
and shift fork 50 and defines a pair of grooves, 68 
and 70, separated by land 72. A spring biased 
plunger 74 cooperates with the land 72 to open gear 
neutral switch 76 and with grooves 68 and 70 to 
close gear neutral switch 76. The gear neutral 
switch 76 thus provides a gear neutral signal (GNS) 
having a first value (GNS = 0) to Indicate the gear 
neutral condition and a second value (GNS « I) to in- 
dicate the not gear neutral condition. 

The gear neutral sensor input signal, GNS, if not 
previously declared fau!ty,is utilized by the AMT 
controller, or central processing unit, 42, to control 
shifting of automatic/semiautomatic mechanical 
transmission 12. For example, during a shift se- 
quence when the transmission is being shifted from 
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a previously engaged gear into neutral, if the GNS 
indicates a gear neutral condition exists, the syn- 
chronization procedure may proceed. Also, after 
synchronization has occurred and the transmission 
I2 is being shifted into the most recently selected 
gear, if the GNS indicates that a not gear neutral 
condition exists, the transmission is considered en- 
gaged, or at least partially engaged, and the master 
clutch 16 may be re-engaged. 

In the case of a fully automated AMI system 10, a 
purpose of the central processing unit 42 is to se- 
lect, in accordance with a program (i.e. predeter- 
mined logic rules) and current or stored parame- 
ters, the optimal gear ratio at which the transmission 
should be operating and, if necessary, to command 
a gear change, or shift, into the selected optimal 
gear ratio based upon the current and/or stored in- 
formation. 

The various functions to be performed by central 
processing unit 42, and a preferred manner of per- 
forming same may be seen in greater detail by refer- 
ence to allowed pending U.S. Patent Application Se- 
rial No. 659,114 filed October I0, 1984, and to pub- 
lished Society of Automotive Engineers SAE paper 
No. 831776 published November 1983, the disclo- 
sures of which are hereby incorporated by refer- 
ence. 

The gear neutral switch or sensor 76 provides 
signals for processing by the central processing 
unit 42 which are important for optimal operation of 
the clutch operator 30, optimal selection of desired 
gear ratio and optimal synchronization of transmis- 
sion 12 during an upshift or downshift. It is Important 
that the inputs (GNS - 0 or GNS = 0 provided by 
sensor 76 be periodically verified, and, if a fault is 
detected, the faulty sensor be identified and a modi- 
fied logic be utilized to control system 10 which is tol- 
erant to the identified faulty sensor. 

The method of the present invention for verifying 
the inputs from the gear neutral sensor 76, for iden- 
tifying a faulty input signal GNS, and for adapting 
an appropriate fault tolerant logic for processing 
the input signals is schematically illustrated on 
FIGS. 3A-3C. The symbol "0" is utilized to identify 
the number zero and the symbol V is utilized to 
identify a not equal relationship. As stated above, 
the control or CPU 42 receives various input sig- 
nals and processes these and/or stored information 
in accordance with a program of predetermined log- 
ic rules to issue command output signals for opera- 
tion of the AMT system 10. 

Fault Detection 

Periodically, preferably at least once during each 
period of time in which the various mechanical actu- 
ators can react to a command output signal, the log- 
ic or control method utilized in processing unit 42 
will attempt to verify the nonfaulty operation of the 
gear neutral sensors 76, and, if a fault is detected, 
modify the control logic in a manner tolerant to such 
a sensed fault 

Assuming central processing unit 42 is a micro- 
processor based control unit, a complete cycle of 
processing current and stored parameters and is- 



suing command output signals can be accomplished 
in less than I5r20 milliseconds while a typical actua- 
tor, such a solenoid controlled valve or the like, will 
require a minimum of 20-30 milliseconds to cause 
even initial movements of an operator such as 
clutch operator 30. 

The gear neutral sensor circuit can fail in one of 
two ways, namely GNS can indicate a gear neutral 
condition (i.e. GNS » 0) when the transmission 12 is 
actually not in neutral or the GNS circuit can indi- 
cate a not gear neutral condition (i.e. GNS = I) when 
the transmission 12 Is actually in neutral. Upon de- 
tecting either type of fault, the GNS signal from 
sensor 76 is considered faulty, is ignored, a fault in- 
dicator, such as indicator 46, is actuated, and the 
logic is modified to provide an alternate method of 
sensing/ calculating the presence or absence of a 
gear neutral condition. 

Preferably, the first step is to verify the non- 
faulty operation of the gear neutral sensor, and if 
verified, or at least not detected as faulty, to pro- 
ceed with the remainder of the control algorithm. 
The correct operation of the gear neutral sensor 
can be verified in various conditions, these include 
the transmission 12 being in gear with the clutch 16 
engaged and throttle applied, a shift currently in 
progress where the transmission is being pulled in 
neutral and a shift currently in progress where the 
transmission is commanded to go into gear. Each of 
these modes will be described separately. 

Transmission fn Gear with Power Applied 

When a shift is not in progress, the clutch 16 is 
engaged, and fuel is being supplied to the engine, a 
simple test is made to determine if the gear neutral 
switch 76 Is accurately indicating the state of the 
transmission. If the absolute value of the input 
shaft speed (IS) minus the output shaft speed (OS) 
multiplied by the currently engaged gear ratio (GR) 
is, within limits, equal to zero, i.e. if IS - [OS * GR] « 
0, the transmission is in gear. If GNS = 0, the input 
signal from the switch 76 is incorrectly indicating a 
neutral condition and the GNS signal Is ignored and 
the switch 76 declared faulty. 

Transmission Being Pulled To Neutral 

When the transmission 12 is being pulled to neu- 
tral in the middle of a shift is the only time an incor- 
rect not gear neutral (GNS = 1) signal can be accu- 
rately detected. This is the most complex of the gear 
neutral switch fault detection modes. The routine 
first has to isolate that a fault exists with the gear 
neutral switch and not some other component The 
detection and isolation function is performed by ob- 
serving the absolute value of IS - [OS * GR]. If the 
absolute value of this expression IS - [OS * GR] is 
greater than 0, then the transmission 12 cannot be in 
the previously engaged gear. A timer begins to run 
to give the neutral switch 76 sufficient time to en- 
gage and respond. If the switch does not give a pos- 
itive response (i.e. GNS = 1) within the allotted time, 
GNS is considered faulty and is Ignored and a fault 
is indicated. Once a faulty GNS has been detected, 
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the time delay is no longer implemented after the er- 
ror is detected. 

If the absolute value of IS - [OS * GR] is greater 
than 0 and/or GNS = 0 are not received within a 
specified time limit, a test is performed to determine 5 
if the transmission is actually still in gear or if it is in 
neutral and the switch 72 has failed. The test con- 
sists* of pulsing on the inertia brake 18 and waiting to- 
see if the absolute value of IS - [OS * GR] is great- 
er than 0 can be induced. This test is performed 10 
three times before H Is decided that the transmis- 
sion wOi not come out of gear. If the test does pro- 
duce the desired absolute value of IS - [OS * GR] is 
greater than 0, and GNS = 1, then GNS is consid- 
ered faulty, is ignored and a fault indicator is actu- 15 
ated. 

If the desired absolute value of IS - [OS * GR] is 
greater than 0 and GNS « 0, then GNS is consid- 
ered verified and processing continues. 

Transmissio n Being Driven Into Gear 

The final case considered is when the transmis- 
sion 12 is being driven into gear during a shift. In or- 
der to accurately determine when the transmission 
is actually in gear in the absence of a valid gear 
neutral switch signal Is a very complex and difficult 
task to perform. Therefore, a shortcut is taken to 
simplify the required processing. This shortcut is 
considered valid because under normal conditions 
there always exists an uncertainty as to when the 
transmission actually goes into gear and because 
the system will auto correct for an inaccurate deci- 
sion. 

This mode does nothing more than implement a tim- 
er to wait for the loss of the gear neutral indication 
(i.e. wait for GNS - 1) when the transmission is being 
driven into gear. No fault is flagged by this routine 
because at this point in time it is indeterminate if the 
switch 76 has actually failed or If a solenoid circuit 
or mechanical fault is to blame. As soon as the shift 
completes the first mode of gear neutral switch fault 
detection will flag a failed switch. 

Once a fault switch 76 has been flagged a short- 
er time delay is used to indicate the loss of neutral 
since there Is little sense in slowing down the shift to 
wait for a signal from a switch that is already known 
to be failed 

Logic Modification 

Once the gear neutral switch, 76, and its input 
signal, GNS, are detected as faulty, and until a cor- 
rection Is made, the following logic modifications are 
made to allow sensing/calculating the gear neutral 
and not gear neutral conditions In the absence of a 
validated GNS signal. 

Briefly, the modified logic determines if: 
/IS-[OS*GR]/-0 
or if: 

/IS - [OS * GR]/ is greater than 0 

to determine if a not gear neutral, or a gear neutral, 
condition, respectively exists. 
The above provides an accurate method for de- 



terming the presence or absence of a gear neutral 0 
condition but is slower than sensing if GNS - 0 or 
GNS = I as verifying and/or causing proper condi- 
tions for calculating the /IS - [OS *GR]/ value does 
require a period of time, and thus shift times will be 
extended when utilizing this modified logic. 

Although the AMT system 10 has been described 
as utilizing a microprocessor based control 42 and 
the methods and operations carried out as software 
modes or algorithms, it is dear that the operations 
can also be carried out in eiectronicffluidic logic cir- 
cuits comprising discrete hardware components. 

Clutch operator 30 is preferably controlled by 
the central processing unit 42 and may engage and 
disengage master clutch 16 as described in above- 
mentioned U.S. Pat. No. 4 081 065. Transmission 12 
may include synchronizing means, such as an accel- 
erator and/or a brake mechanism as described in 
U.S. Pat No. 3 478 85I. The transmission 12 is pref- 
erable, but not necessarily, of the twin counter- 
shaft type as is seen in U.S. Pat No. 3 I05 395. 

Claims 

1. A method for controlling an automatic mechani- 
cal transmission system (10) for devices having a 
throttle-controlled engine (14), a transmission (12) 
having a plurality of gear ratio combinations selec- 
tively engageable between a transmission input 
shaft and a transmission output shaft (20), said 
transmission input shaft being operatively connect- 
ed to said engine by means of a selectably engage- 
able and dlsengageable coupling (16) providing driv- 
ing connection between said engine and said input 
shaft, an input brake (18) for applying a rotational 
resistance to said input shaft,, said automatic me- 
chanical transmission system comprising an infor- 
mation processing unit (42) having means for re- 
ceiving a plurality of input signals including (1) an in- 
put signal indicative of at least one of currently 
engaged, last engaged and about to be engaged 
gear ratio (34) of the transmission; (2) an input sig- 
nal indicative of the rotational speed of the trans- 
mission input shaft (32); (3) an input signal indica- 
tive of the rotational speed of the transmission out- 
put shaft (36), and (4) an input signal indicative of 
the gear neutral and not gear neutral conditions of 
said transmission (76), said gear neutral and not 
gear neutral condition input signal having a first val- 
ue indicating the presence of a gear neutral condi- 
tion and a second value Indicating the presence of a 
not gear neutral condition, said processing unit in- 
cluding means for processing said input signals in 
accordance with a program and for generating out- 
put signals whereby said transmission system is op- 
erated in accordance with said program, and means 
(34) associated with said transmission system ef- 
fective to actuate said transmission system to ef- 
fect engagement of said gear ratio combinations In 
response to said output signals from said process- 
ing unit, the method comprising the steps of: 
sensing the presence or absence of faulty Input sig- 
nals indicative of the presence of a transmission 
gear neutral condition and not gear neutral condi- 
tion; and if said input signal indicative of transmis- 
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sion gear neutral condition and not gear neutral con- 
dition is determined to be faulty, ignoring said input 
signal and sensing a gear neutral condition if: 
IS-[GR*OS]* 0 

and sensing a not gear neutral condition if: 

IS-[GR*OSJ-0 

where: 

IS - a signal indicative of input shaft rotational 
speedy 

OS B 'a signal indicative of output shaft rotational 
speed; and 

GR = a signal indicative of: 

the currently engaged gear ratio if a transmission 
shift is not being executed, the last engaged gear 
ratio if the transmission is being commanded to shift 
from engagement into neutral and the about to be en- 
gaged gear ratio if the transmission is being com- 
manded to shift from neutral into engagement; and 
wherein 

said input signals additionally include (5) an input 
signal indicative of coupling engagement and (6) an 
input signal indicative of throttle position, charac- 
terized in that said sensing of a faulty input signal 
indicative of transmission gear neutral condition 
and not gear neutral condition comprises: 
detecting a faulty gear neutral and not gear neutral 
input signal if said signal has said first value after 
pulsing of said input brake (18) to its engaged condi- 
tion when a shift is not being commanded, throttle 
position is greater than idle, the coupling is en- 
gaged, and 
IS-[OS*GR] = 0. 

2. The method of daim 1 wherein sensing a faulty 
input signal indicative of gear neutral condition and 
not gear neutral condition comprises: 
detecting a faulty gear neutral and not gear neutral 
input signal if during a command to shift from gear 
engagement into neutral, the input signal has said 
second 

value when IS - [OS * GR] = 0. 
PatentansprQche 

1. Verfahren zum Steuern eines automatischen 
mechanischen Getriebesystems (10) fOr Anordnun- 
gen mit einem drosselgesteuerten Motor (14), einem 
Getriebe (12), das eine Anzahl von Gangstufenkom- 
binationen aufweist. die wahlweise zwischen einer 
Getriebeeingangswelle, die zum Zweck des An- 
triebs fiber eine wahlweise ein- und ausrOckbare ei- 
ne Antriebsverbindung zwischen dem Motor und 
der Eingangswelle bewirkende Kupplung (1 6) mit dem 
Motor verbunden ist, und einer Getriebeausgangs- 
weile (20) einlegbar sind, sowie einer Engangsbrem- 
se (18), urn auf die Eingangswelle einen ihrer Rotati- 
on entgegenwirkenden Widerstand auszuuben, 

wobei das automatische mechanische Getriebesy- 
stem eine Informationsverarbeitungseinheit (42) mit 
Mitteln zum Empfangen einer Anzahl von Eingangs- 
signalen enthalt, die (1.) ein Eingangsslgnal, das zu- 
mindest fur die gegenwartig eingelegte, oder die zu- 
letzt eingelegte oder die einzulegende Gangstufe 
(34) des Getriebes kennzeichnend ist; (2.) ein Ein- 
gangsslgnal, das fOr die Drehzahl der Getriebeein- 
gangswelle (32) kennzeichnend ist, (3.) ein Ein- 



gangssignal, das fflr die Drehzahl der Getriebeaus- 
gangswelle (36) kennzeichnend ist, und (4.) ein Ein- 
gangssignal umfassend, das fOr den Leeriaufzu- 
stand und den Nicht-Leerlaufzustand kennzeich- 

5 nend ist, wobei das fOr den Leeriaufzustand und 
den Nicht-Leerlaufzustand kennzeichnende Bn- 
gangssignal einen ersten den Leeriaufzustand an- 
zeigenden Wert und einen zweiten den Nicht-Leer- 
- laufeustand anzeigenden Wert aufweist und wobei 

10 die Verarbeitungseinhelt Mittel enthalt, die zum 
Verarbeiten der Bngangssignale gemafi einem Pro- 
gramm sowie zum Erzeugen von Ausgangssignalen 
dienen, und das Getriebesystem entsprechend dem 
Programm betatigt wird, 

15 und mit dem Getriebesystem zugeordneten Mit- 
teln (34), die dazu dienen, das Getriebesystem zu 
betatigen, urn in Abhangigkeit von den Ausgangssi- 
gnalen der Verarbeltungseinheit das Einlegen der 
Gangstufenkombinationen zu bewirken, wobei das 

20 Verfahren die Schritte aufweist: 

Erfassen des Voriiegens oder Fehlens von fehler- 
haften fQr den Leeriaufzustand und den Nicht- 
Leerlaufzustand kennzeichnenden Bngangssigna- 
len; 

25 Ignorieren dieses Eingangssignales fails entschie- 
den wird, daB das fOr den Leeriaufzustand und den 
Nicht-Leerlaufzustand kennzeichnende Bngangs- 
signal fehlerhaft ist, und Erfassen eines Leerlauf- 
zustandes, wenn: 

30 IS-[GRxOS]* 0, 

bzw. Erfassen eines Nicht-Leerlaufzustandes, 
wenn: 

lS-[GRx OS]»0, 
wobei: 

35 IS - ein die Drehzahl der Eingangswelle kennzeich- 
nendes Signal; 

OS = ein die Drehzahl der Ausgangswelle kenn- 
zeichnendes Signal; 

GR = ein Signal, daB kennzeichnend ist fOr 

40 die gegenwartig eingelegte Gangstufe, wenn kein 
Getriebe-Schaltvorgang ausgefQhrt wird, die zu- 
letzt eingelegte Gangstufe, wenn das Getriebe an- 
gesteuert wird, urn aus einem eingelegten Gang in 
die Leeriaufstellung zu schalten, oder die gerade 

45 einzulegende Gangstufe, wenn das Getriebe ange- 
steuert wird, urn von der Leeriaufstellung in einen 
eingelegten Gang zu schalten; und wobei die Bn- 
gangssignale zusatzlich (5.) ein fQr den Eingriff der 
Kupplung kennzeichnendes Bngangssignal und (6.) 

50 ein fur die Drosseisteilung kennzeichnendes Ein- 
gangssignai umfassen, dadurch gekennzeichnet, 
daB das Erfassen eines fehlerhaften fQr den Leer- 
iaufzustand und den Nicht-Leerlaufzustand kenn- 
zeichnenden Bngangssignaies beinhaitet 

55 Erkennen eines fehlerhaften fOr den Leeriaufzu- 
stand und den Nicht-Leerlaufzustand kennzeich- 
nenden Bngangssignaies, wenn dieses Signal den 
ersten Wert aufweist, nachdem die Bngangsbrem- 
se (18) pulsierend in ihren Bngriffezustand ge- 

60 bracht wurde, wahrend kein Schaltvorgang befoh- 
len 1st, die Drosseisteilung grdBer ist als im freige- 
gebenen Zustand, die Kupplung elngerQckt ist und 
IS-[OSxGR] = 0. 
2. Verfahren nach Anspruch 1 bei dem das Erfas- 

65 sen eines fehlerhaften fQr den Leeriaufzustand 
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und den Nicht-Leerlaufzustand kennzeichnenden 
Eingangssignaies aufweist: 

Erkennen eines fehlerhaften fur den Leerlaufzu- 
stand und den Nicht-Leerlaufeustand kennzeich- 
nenden Eingangsslgnales, falls wahrend eines Be- 
fehles zum SchaJten aus einem eingerQckten Gang 
in die Leeriaufetellung das Eingangssignal den zwei- 
ten Wert aufweist, wahrend 
IS-[OSxGR] = 0. 

Revendlcatlons 

1. Un proced§ pour commander un systeme auto- 
matique (10) de transmission mecanique destine a 
des dispositifs comportant un moteur (14) commands 
par etrangiement, une transmission (12) comportant 
plusieurs combinaisons de rapport d'engrenage 
pouvant etre engagees selectivement e litre un ar- 
bre d'entrSe de transmission et un arbre (20) de sor- 
tie de transmission, ledrt arbre d'entree de transmis- 
sion 6tant relie en fonctionnement audit moteur au 
moyen d'un embrayage (16) pouvant etre engag6 et 
degag6 selectivement constituant une liaison d'en- 
tratnement entre ledR moteur et ledit arbre d'entree, 
un frein d'entree (18) pour appliquer une resistance 
de rotation audit arbre d'entree, ledit systeme auto- 
matique de transmission mecanique comprenant une 
unite (42) de traitement d'informations comportant 
des moyens pour recevoir plusieurs signaux d'en- 
tree comprenant (1) un signal d'entrSe indicatif d'au 
moins un rapport (34) d'engrenage actuellement en- 
gage, dernier engage ou pnM a §tre engage de la 
transmission; (2) un signal d'entree indicatif de la Vi- 
tesse de rotation de I'arbre d'entree (32) de trans- 
mission; (3) un signal d'entnSe indicatif de la vitese 
de rotation de I'arbre (36) de sortie de transmission, 
et (4) un signal d'entree indicatif des conditions neu- 
tres d'engrenage et non neutres d'engrenage de la- 
dite transmission (76), ledrt signal d'entree de condi- 
tions neutres et de conditions non neutres posse- 
dant une premiere vaieur indlquant la presence 
d'une condition neutre d'engrenage et une deuxieme 
vaieur indiquant la presence d'une condition non 
neutre d'engrenage, ladite unite" de traitement com- 
prenant des moyens pour traiter lesdits signaux 
d'entree selon un programme et pour engendrer des 
signaux de sortie grace auxquels ledit systeme de 
transmission fonctionne selon ledit programme, et 
des moyens (34) assocles audit systeme de trans- 
mission ayant pour effet d'actionner ledit systeme 
de transmission pour effectuer I'engagement desdi- 
tes combinaisons de rapport d'engrenage en re- 
ponse auxdrts signaux de sortie de ladite unite de 
traitement, le procSde comprenant les Stapes con- 
sistent cU 

d§tecter la presence ou I'absence des signaux d'en- 
tree errones indicatifs de la presence d'une condi- 
tion neutre d'engrenage et d'une condition non neu- 
tre d'engrenage de transmission; et 
si ledit signal d'entree indicatif de la condition neu- 
tre d'engrenage et de la condition non neutre d'en- 
grenage de transmission est determine" errone, igno- 
rer ledit signal d'entree et deleter une condition 
neutre d'engrenage si: 
IS-[GRxOS]*0 



et d§tecter une condition non neutre d'engrenage si: 
IS-[GRxOS] =0 
ou: - 

IS = un signal indicatif de la vitesse de rotation de 
5 I'arbre cf entree; 

OS = un signal indicatif de la vitesse de rotation de 
i'arbre de sortie; et 

GR = un signal indicatif: du rapport d'engrenage ao 
- tuellement engage si un changement de transmission 

10 n'est pas en cours d'execution, du dernier rapport 
d'engrenage engage si la transmission a recu I'or- 
dre de passer d'un engagement a la condition neutre 
et le rapport d'engrenage qui sera engage si la 
transmission a regu un ordre de passer de la condi- 

15 tion neutre en engagement; et dans iequel 

lesdits signaux d'entree comprennent (5) en outre 
un signal d'entr6e indicatif de I'engagement d'em- 
brayage et (6) un signal cfentrSe indicatif d'une posi- 
tion d'&ranglement, caracterise" en ce que ladite de- 

20 tection d'un signal d'entree errand indicatif d'une 
condition neutre d'engrenage et d'une condition non 
neutre d'engrenage de transmission comprend: 
la detection d'un signal d'entree errone de condition 
neutre d'engrenage et non neutre d'engrenage si le- 

25 drt signal presente ladite premiere vaieur apres une 
impulsion dudit frein d'entree (18) vers sa condition 
engaged lorsqu'un changement n'est pas actuelle- 
ment ordonne\ que la position d'etranglement est su- 
peneure a. la position de marche a vide, que I'em- 

30 brayage est engaged et 
IS-[OSxGR]»0 

2. Le proced6 selon la revendication 1 dans Iequel 
la detection d'un signal d'entree errone* indicatif 
d'une condition neutre d'engrenage et d'une condl- 

35 tion non neutre d'engrenage comprend: 

detecter un signal d'entree erronS neutre d'engre- 
nage et non neutre d'engrenage si pendant un ordre 
de passage depuis un engagement d'engrenage en 
neutre, le signal d'entree possede ladite deuxieme 

40 vaieur lorsque 

IS-[OSxGR] = 0. 
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